Introduction
The domain of Informatics is a world of actors in which ICT-representations are designed and used, presented and interpreted. ICT-(re)presentations are present in this world not only in the form of hardware or software but also as methods and theories used for designing and making ICT-products, are representations within this world, too. The Informatics discipline (Computer Sciences) is a part of, and an actor in a world of interaction in which ICTpresentations are present and used in the interaction itself: between people, between machines and between people and machine. E-learning created an interaction world in which ICTrepresentations are designed and used. In the discipline Informatics only little attention is given to gender aspects. The dominant attitude is that its products and its acting are, or should be, gender-neutral. Gender is seen as "outside" the discipline. Gender itself is recognised just as sets of fixed characteristics belonging to two generalised types of human being. "Female" qualities are seen as only useful in the interaction between professionals and users. Questioning gender in Computer Science in the past was mostly reduced to asking what the position of women in Computer Science was, or to searching for the causes why relatively few women are professional ICT-designers.
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Women and Informatics
So questioning gender in the domain Informatics often meant looking at the "interaction" position of women; to what extent were women involved in controlling ICT developments?.
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In the nineteen fifties and sixties women in the western world's computing were the 1 See for an overview of participation of Women in ICT-professions and measures to address gender inequality in ICT related occupations and to adress teaching ICT skills and knowledge: (Millar, 2001) , (Kirkup, 2002) (Clayton, 2003) (Brekel, 1999) "programmers": But programming in those days was undervalued work in comparison with the mathematicians, which did the more intellectual part of the job -as they thought. When programming became a high qualification job, women disappeared from the it (Oost, 1991) . In E-learning the same, from the dominance of technology resulting trend can be seen now in the area of Instructional Design. . Japanese women in assembly work (Photo ILO) In the nineteen seventies and eighties women in the Third World became as Donna Haraway noted: "... the preferred labor force for the science based multinationals", the chip industry and the data entry industry. (Haraway, 1991, p.166) In the eighties many women turned away from the machine, interpreting the machine as dominant. Women rediscovered computers in the nineties, now as a tool for textual interaction and for human communication. Women took electronic supported interaction positions of pleasure and usefulness. Through the demand of easiness women became the ultimate users. The focus of the gender oriented designers, "women friendliness", was equal to "non-problematic simple interfaces".
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According to Elizabeth Lane Lawley the writings on gender and computers was pervaded with the concept of coherent and stable gender. Even feminist writers described women as the users and necessarily only the objects of information technologies. These descriptions are often loaded with essentialist characterisations of women in general and based on technological determinism: "…authors who intend to expose and thereby end the marginalization of women in technology, may well be reifying the very gender relations they criticize". (Lawley, 1993) (Lawley, 1993) For Susanne Bodker and Joan Greenbaum, reducing the gender perspective to the positions of women and man is not constructive: "Our use of a gender perspective to the study of computer applications is not to bemoan the differences between men and woman, for we feel that this unfortunately leads us back up the path where we find ourselves, once again, looking at 'women on a pedestal' or 'women as victims'." For them a gender perspective could (...) "reframe the way we go about looking at offices in order to begin mending the head and heart and going about the process of designing systems that better suit the people who use them." (Bødker, 1993, p.57) Although focussing on "the office" or other domains where the position of women where mostly only articulated as the users of ICT products, their research opened up in Informatics the participation differentiation in the design-process of ICT-systems and its gender aspects. (Clement, 1993) Questioning E-learning from a gender perspective means in my opinion, not forgetting the position of female designers, teachers and learners but above all thinking of how to create active and autonomous positions of learning in the domain of E-learning.
"Unfortunately, the concept of coherent and stable gender roles pervades much of the computing culture, and is often the focus of writings on gender and computers. Even feminist writers critiquing the interaction between women and technology often fall into a pattern of describing women as the users and necessarily only the objects of information technologies"

Questioning Gender in E-learning
Reducing the gender question to the position of the female learner means mostly only asking the traditional questions about women as users of E-learning environments such as "equal access". Of course, it is important
• to implement strategies to ensure equal access for men and women, and to provide additional support to make sure that women are not at a disadvantage.
• in some situations to give attention to the differences in communication styles and the different ways of "knowing" and learning and the different way, women manage their online identity.
• having insights into the motives of women to learn online and the characteristics of women who are successful as online learners 3 .
• Of course it could be important to know if women write more or less, shorter or longer messages compared with men, but we have to realise that promoters of E-learning technology often see only its positive aspects. Their standpoint is that E-learning has many advantages for teachers and learners; the Internet is easily accessible globally. E-learning offers integrated presentation and communication facilities. Electronic course material provides better opportunities for updating and re-use.
4
The promoters do not ask the gender question and they seldom analyse and criticise the given positions of participation and involvement of the female learners in design activities in behalf of the learning material or in the learning activities themselves. In publications on the participation of women, the actual trend is that women are doing well in Elearning environments in comparison with men: "… women were taking control of the sessions; not "sitting on the sidelines"" … They were participating equally, and at large, were dominating the discussions, while retaining a collaborative environment. Thus, in contrast, to previous See for an overview (Virkus, 2000) (Meyers, 2003) notion of the cyber world as a feminine arena." (Monteith, 2002) However, this "E-technology push" in learning does not always improve the quality of education. Web technology mostly yields a backward-push rather than a forward-push. ELearner activities mainly consist of reading from the screen and filling in boxes. They are offered to the learner as passive or closed procedures. (Merriënboer, 1999) It is more likely to assume that the outcome of some research, that "Women are successful in online learning", is not owed to the offered quality of online education. Women are successful because they are talented jugglers, efficient time managers and better self-regulators. Women are able to multitask, to deal with interruptions, and to reschedule. E-learning offers the possibility to fit learning activities into your own agenda: "The flexibility, the ability to control their time and coordinate work, school, and home responsibilities is a watchword for women who prefer online education and is a particularly strong selling point for adult women students who typically bear the brunt of family and work responsibilities. When it comes to education, time may be a more precious commodity than money for some of these women." (Kramarae, 2001, p.11) The trend that women are presently doing well in E-learning environments should not make us forget the warnings from earlier research findings. As Kirkup has mentioned digital media can produce a lot of inflexibility for women engaged in learning. Research on the participation has showed that girls and women are less enthusiastic about using ICT that men and boys. (Kirkup 2002, p.12) The results of research on the participation of women in E-learning as learners are not conclusive. What are the gender aspects of E-learning? Should we ask the same gender questions of E-learning as of "regular" learning environments? (Meyers, 2003) If not what are the new questions? It is impossible to give a complete answer but an exploration is useful. We should look in more detail at the interdependencies of Computer Science and Instructional Design, because reducing the gender question in E-learning to the position of women only, we have lost a critical constructive gender position. This analysis is necessary to fulfil Kirkup's recommendation to "distinguish between the use of ICTs as general tools in education and specialist education in computer science and informatics" (Kirkup, 2002, p. 13) The gender view of E-learning might focus on the woman's view: on topics like the "access problem" or on claims for enabling modification of learning systems with the tuning of "computer literacy" levels. But this often results in grounding the learner's participation and the teamwork options on presumed attributes and demands of women. It is certainly useful to analyse, why and how women experience learning environments as advantageous or not. But E-learning should not be a domain where proper learning environments for humans are justified by a matrix of male-female attribute's oppositions (Meßmer, 2004) .
"Questioning gender" is a strategy to disrupt closed learning environments in which the learning process is reduced to a procedure of formal and planned acting of learners and where learners are seen as objects with predictable behaviour and modelled with static learner profiles.
Instructional Design and Computer Science
E-learning design is often seen as a part of Instructional Design, the discipline that supports or facilitates planned and intentional learning. Its goal is making ready planned learning activities for humans: students and teachers: "Instructional Technology is the theory and practice of design, development, utilization, management, and evaluation of processes and resources for learning." (Seels, 1994) In the production of E-learning material specialised instructional designers (learning technologists), are involved. Computer scientist and instructional designers work together harmoniously for the production of E-learning material, because both disciplines are involved in making planned action and interaction. However in this cooperation they often forgot that the two disciplines have different target groups. In Computer Science the goal is making ready-made planned action for machines. Using ICT-representations for "learning" is using the epistemological and ontological assumptions inscribed in the models of analysis, design, implementation and realisations of ICT-systems. Paquette proposed a new approach and definition of Instructional Design, founded on cognitive science, and labelled as Instructional Engineering: "... a method that supports the analysis, the design and the delivery planning of a learning system, integrating the concepts, the processes and the principles of instructional design, software engineering and cognitive engineering". (Paquette, 2004) The representations of Computer Science: hardware, software, methods and theories are taken for designing and making E-learning products, as ready-made scripts for learning activities. John A. Finnis is not so optimistic about the electrification of learning material but he also highlights the planning of education:
"Delivering content electronically does not automatically transform it into an effective aid to learning. In fact what might have been a very good aid to learning in its original form may lose its merits through inappropriate "electronification". The most effective use of learning technology requires considerable planning and effort on the part of the educator to best exploit the strengths of the target media". (Finnis 2004)
In my opinion making planned action in E-learning could turn students into learning machines. Teachers are reduced to the role of implemented programmed artificial intelligent software agents. The focus of instructional designers is to create models of how designers can assemble learning material, it is not focussed on the design activities of the learners as showed in an example of Paquette: In his UML use case diagram (comment: unified modelling language use case, a modelling method developed for specifying the functionality of information systems, in which interaction can only modelled as impulse-response pattern) he shows the designer as the main actor involved in building a learning design. (Paquette, 2004 The UML use case diagram (comment: unified modelling language use case, a modelling method developed for specifying the functionality of information systems, in which interaction can only modelled as impulse-response pattern) shows the Designer, as the main actor involved in building a learning design. Basically, he/she aggregates a LD (comment: learning design) structure with content learning objects, for example, associating one or more resource or object with the learning activities where they are used or produced. The designer has to retrieve a LD and a number of content LOs (comment: learning object) from learning objects repositories, by making a request/deliver (search) operation. This operation will be extended by a display-object operation." Example from (Paquette, 2004) The interconnection of E-learning and Computer Science becomes apparent in the attempt to mechanize the learning processes by shaping and modelling them into "Taylorized" learningprograms. These are focussed on transparent controllability. Commercial factors are the main motive for institutes and course developers to evolve patterns of ready-made E-learning. Through speeding the transfer of knowledge, increasing participant's motivation, extending the standardization potential, simplifying quality control and narrowing the specification of learning processes, they expect a higher learning efficiency and cost benefits. (Severing, 2003) E-learning then becomes used to drill self-contained chunks of knowledge, prefabricated as hierarchical hypertexts, into the students' heads. This forces the students to work through it in a uniform way. In addition to this pre-planned and mandatory interaction, scripts are offered. The interaction between a student and an E-learning unit is modelled and implemented as a controllable number of impulses. To reach the predefined "success" criteria, students have to match exactly the required responses. Subject matter, teacher behaviour and student behaviour become digitised and ready-made as reusable learning objects. It is an often-used strategy in E-learning to introduce learning management systems, where the learning processes are implemented as linearised hierarchical procedures, firmly linked by conditional branches. These branches are offered, or refused, automatically on basis of specified assessment scores. The learners hardly can evade this forced control. This learning design assumes learning to be a mechanical push-process, and not an exploring and constrictive design-process (Li, 2000) . This explains common complaints that rigid teaching manners in E-learning are widespread: "In the scope of E-learning a didacticism is reanimated which in classical education has been overcome" (Severing 2003) . Learning situatedness and its problem orientation is being lost completely.
The methods and models of Computer Science in Instructional Design
Expecting the renewal of education from a very conservative discipline such as Computer Science, still committed to the paradigms of its original disciplinary sources, such as mathematics and electrical engineering is contradictory. Although the statement that Computer Science is a conservative discipline sounds surprising, because a lot of innovative electronic communication and interaction products are connected to that discipline. Hirschheim, Klein, and Lytinnen analysed information system design methods. They used a framework adapted from Burell and Morgan (Burell, 1979) to classify the assumptions within these design methods along two dimensions: a subjectivist-objectivist dimension (epistemological dimension) and an order-conflict dimension (views on the social, physical and technical world, the ontological assumptions). With these two pairs of oppositional views four paradigms can be described: functionalism, radical structuralism, neohumanism and social relativism. These paradigms also provide a way to identify and locate the basic similarities and differences between the dissimilar theories and underlying belief systems. The framework is a tool to map intellectual territories within Information System Development (ISD (Hirschheim, 1995, p.46-54, p.237) Methods of system design within the conceptual framework of Burell and Morgan This position becomes more and more problematic because the main focus of Computer Science is not only the relation between data and information but above all the action and interaction of human beings with software, hardware and machines. An ICT-product is readymade acting. By ICT-products such as mobile telephones, e-mail, groupware, workflow systems and Internet services, humans change their interaction options and, thus, the character and content of their interaction. ICT-products such as electronic banking, washing machines, interactive television, digital music have an impact on the behaviour, especially the daily routine of people. Therefore E-learning systems will influence the design of learning, and will influence learning itself: (Hirschheim, 1995, p.109) Functionalism is visible in Computer Science in the used oversimplified models of interaction and communication. From a technical viewpoint "communication" is perceived as the transmission of representations from a sender to a receiver through a neutral channel. The meanings of messages, the roles of sender and receiver are fixed and isolated from each other. The sender takes the active role and the receiver stays passive. In this models there is no room for negotiation or doubt in communication situations. The binary hierarchical opposition "sender-receiver" is the foundation for the opposition and distance in "subject-object" relations, in the actions "design" and "use", and in the vanishing of the subjective actor position in Informatics. Interaction and communication models have mostly just a technical and syntactical level but they are misused on a semantic and pragmatic level to construct planned and closed interaction. The semantic and pragmatic ambiguities, which occur in human interaction, are ignored. Ambiguity is seen as troublesome and inconvenient and thus has to be prevented and "dis-solved" at the technical and syntactical level. In models such as the transmission-model and the impulse-response-model there is no room for processes of meaning construction. Unfortunately producers and consumers of ICT-products focus too heavily on security and non-ambiguity, they are afraid of the complex and the unpredictable. Meaning construction processes have disappeared into processes of doubtless syntactical translation. These poor communication and interaction models are embedded in most ICT-products, giving them the same intentions as a readerly 5 text. Its author (in the case ICT-products: designer or producer) is the autonomous, authoritarian producer, sender. The reader (user) is a prototyped passive consumer and receiver. ICT-models and -products are seen as reflections and projections of reality. The readerly (lisible) text gives to reader according to Roland Barthes: "no more than the poor freedom either to accept or reject the text" (Barthes, 1977) (Chandler, 1995) Users have often only the very limited freedom either to accept or reject the ICT-products. Especially with ICT-products for learning learners don't have this freedom to rejecting because of the absences of alternatives, or the prescriptions in the imbedded learning scripts. Ironically, it is readerly texts that tend to be described as "readable", whilst "writerly" texts are often referred to as "unreadable" because they require more cognitive effort. (Chandler, 1995) The concept of "user friendliness" is based on the same notion of non-problematic interaction, doubtlessness and reliability of interaction. "Good" design is defined as making a product for users, which should not create disharmony or doubt in the life of the users. Easiness is equated to progress and to "user friendliness" (Markussen, 1995) As a "writerly" (scriptible) text invites the active participation of the reader; an involvement in the construction of communication, so an "actable" ICT-product should invite the active participation of the user, her involvement in the construction of interaction. Unambiguous and conflict free interaction of user and ICT-product, and silent transactions between interpretations and representations is suggested by many of the system development methods. Not the construction of differences and diversities, but streamlining and unifying is the objective. Out of this kind of perspective a lot of intractable ICT-products are produced for Elearning applications, too. (Koper, 2001, p.7) The communication model of the Computer Science is visible in the E-learning architectal model of Koper (Koper 2001, p.7 ) of which provides a conceptual view on the position of the EML (Educational Modelling Language) within an E-learning environment: In this E-learning architectal model there is (conceptual) distance in time and location between development and delivery, between developer and learners.
Of course most designers of E-learning think that the complete automation of learning material and learning processes is an illusive goal. Of course they think that not all dynamic aspects of human domains of activity, especially human learning, will be able to represent in a fixed structure of electronic units of study and electronic learning objects. Moreover, they do not expect that all learners will give a uniform and by the developer intended meaning to any object .
But the harmonious cooperation between Computer Science and Instructional Design is grounded in the same epistemological and ontological roots as Jonassen concludes: "Our instructional design models are grounded on two essential components of reality -objectivity and causality -both integral components of western consciousness. Objective reality is predicated on a number of assumptions, such as commonality of perception which supposedly enables us to observe and describe the physical world and to convey those descriptions to others as reality." (Jonassen, 1994) Do we accept the opposition of "design and use": (E-learning) designer and user (students, teaching staff)? Gender projects about ICT use need to be critical of the underlying assumptions inscribed in the models of analysis, design, implementation and realisation (representations) of the ICT-systems which are transported into E-learning. Gender construction in E-learning is finding and filling in the room between the oppositions of the planned learning with fixed rules and automated control, and the tacit, spontaneous learning with the flexibility of constructive acting. It is finding a balance between an unambiguous learning procedure and a creative learning process. It is giving the learner the possibility to design their own learning material by aggregating ready-made units of learning which are not based on conditional receiving caused by specialized learner profiles.
Learning objects -Potentiality and Limitations
One of the newest visions in E-learning is that of "learning objects" (Koper, 2001) . They are estimated as building blocks for efficient computer based and interactive learning offers. The concept "learning object" is used broadly, but otherwise not specified in detail. The IEEE's specification IEEE "LTSC 2000" (The Learning Technology Standards Committee of the Institute of Electrical and Electronics Engineers) defines a learning object sparsely as being a digital or non-digital entity, which may be used and re-used, and which might be referred to by "metadata" before and during the technology-based learning. In the literature learning objects mostly are equated with digital entities, which are always available in the Internet in their actual version and are simultaneously usable by some various actors. Learning objects are stored in digital warehouses for development and distribution and will be re-used by many actors, helped by of metadata containing the stored entities' descriptions. Metadata are necessary for the actors (usually understood as students, teachers, administrators) to find and aggregate learning objects into complete courses. In this vision actors may be artificial too, e.g. a software process as an instance of an object class specifying some student type. This all assumes, that learning objects may be adapted or may adapt themselves to different student types, learning contexts, learning theories, models, levels, domains and cultures. The concept of learning object is rooted in the object orientation paradigm of informatics. Learning objects got their name, because their major attribute "re-usability" is derived from the architecture of object oriented software: (Koper, 2001, p.4 (Wiley, 2000a (Wiley, , 2000b The paradigmatical object orientation background of learning objects must be deconstructed from a gender perspective.
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Because one may expect, that critical comments from the gender analysis of the Informatics' object orientation paradigm will be relevant for the learning object vision of E-learning, too. The method of object orientation (OO) was originally developed to implement systems of dynamically interacting (software) procedures (SIMULA). OO provides a formal language for the behavioural presentation of objects, which through their realization as software objects are ready-made for interaction. By specifying a fixed number of states and state transitions, and by describing all situational conditions for state transitions, it is possible to control an object instance's behaviour. The room for the interpretation of the acting, presented by the realized software object, is empty. The interpretation meaning is equal to the presentation meaning. The interaction among software objects results from their determined behaviour -so interaction processes are determined, too. Objects developed once cannot change their determined behaviour any more, because such behaviour is frozen into a software or hardware implementation, thus planned before use. This is effective for the object's internal behaviour for its interaction with other objects. Any interaction of objects is anticipated; unexpected interaction will result in a "breakdown". In the language of object orientation the determination of behaviour is supported by the "inheritance mechanism"; the "is-a-relation" allows to construct meta-classes (through generalization) and sub-classes (through specialization), using existing object classes: "In object oriented programming the objects are encapsulated, that is they operate independently of the environment in which they are situated, and they respond in predictable and prescribed ways to the inputs which they receive. Thus this analogy, which is in perfect accord with the conduit metaphor, runs contrary to much of what we know about how human beings construct meanings from language, texts, images, etc. on the basis of their previous experience, which varies from individual to individual." (Griffiths, 2003) In OO communication and interaction are modelled as causal sequences between senders and receivers, with links between message and reaction. Object oriented Informatics products are ready-made for a non-existant generalized "meta-user". Behavioural deviations of real users 6 A detailed gender analysis of the OO paradigm in Informatics can be found in (Crutzen, 2000a (Crutzen, , 2000b are to be moderated by specializations and feedback, ready-made and included in the product. All these are mechanisms to control the deviating behaviour of domains and users so that this behaviour does not move outside the obvious, the ready-made, and the ideal. The acting of learning humans is represented as entirely to be structured and pre-planned through so called learner profiles (models). The deployment of the method "object orientation" by developers of software objects and learning objects results increasingly in a detraction of the user's (learner's) room between acting and interpreting. The behaviour of learning objects is offered to the learners as determined and closed. "This idea seems to fit a specific conceptualisation of learning and of course design. It appears to propose that learning is about acquiring packets of information and that course design is only a matter of assembling units of content and packaging this together with a learning design template. This is more consistent with a transmission view of learning rather than a social constructivist view in which students construct their own interpretations of subject content in dialogue with others." (Nicol 2003) 7 In E-learning the learners should be allowed to use the e-material as a (planned) routine but it should be open enough to give them the opportunity to understand in which learning situations the ICT-representations are adequate and in which they should be abandoned. It is questionable whether the "object orientation" method and its products will enable a process of "Verlässlichkeit" (reliance), and whether the ready-made security will allow a negotiation process between the learner and the material. When using object orientation for the analysis of learning situations and interactions in a critical fashion, one will observe that many aspects of human behaviour are not representable, because any attempt to determine the "changing of the change" causes a contradiction. The representation of social behaviour in groups also fails because for the object's interaction conflictfree harmony is assumed. So the "critical transformative room" 9 ,, which exists in human interaction, cannot be represented with the method "object orientation".
Object orientation software methods spread from software implementation into other domains. With products like UML (Unified Modelling Language) the domain analysis phase 7 Another example of a critical approach by John A Finnis "Reusability, and in particular the topic of reusable learning objects, is the subject of much activity. The concept is attractive from an economic standpoint, but does not represent an educational panacea. Major criticisms of the approach are that it is too reductionistic and of compromising the quality of purpose-made content." (Finnis, 2004, p.60) 8 Heidegger calls this "Verläßlichkeit". He used it in two meanings: leavable and trustworthy (reliable) (Heidegger, 1936, p.28-29) 9 By iterative mutual presentation and interpretation a room of potential acting is opened. Interaction among humans is a mutual presentation of acting. The presentation of acting triggers a meaning-constructing process in those actors, participating to the interaction.The percepting actor interprets the presented acting and realizes this interpretation by acting itself. The presenting actor interprets the impact of its own acting. All interpretation of acting is perceivable for others in the interaction of the participating actors through the actors behaviour and the changes induced. By iterative mutual presentation and interpretation a room of potential acting is opened. Stuart Hall states that a "meaningful discourse" already originates when a perceiving actor is able to construct an internal meaning (Hall 1980) . Such a room is not conflict free, because presented acting might not be labelled exactly with that meaning, intended by the actor. If questioning and doubting activities is enabled, which might result in changes of routines and habits, then such an activity can be named as "critical and transformative" (Crutzen 2000b (Crutzen , 2003 . was colonized, in connection with a "replay of the past" when focussing onto the "re-use" options. (Yourdan, 1996, p.6 ) In E-learning this "colonization of the analysis phase" is evident, too. More and more UML representation techniques are used to analyse and describe learning and its situations. There from follows that in the learning object orientedness far to simple models for communication, interaction, acting, and meaning construction processes (in short: for learning) are employed. In Informatics this is a mayor cause for the separation and distance between design and use. The results of the deconstructive analysis of the object orientation paradigm in Informatics can be recognized in the way, the vision of learning objects is proclaimed. A typical example for the insufficient state of modelling learners can be found in the project IDEAL, which certainly refers to the complex aspects of learning, but then classifies learners only into five profiles: "The current set of skill levels as defined for IDEAL (intelligent distributed environment for active learning) are: -Beginner -Novice -Intermediate -Advanced -Expert" (Shi, 2002, p.240) Increasingly the methods of modelling software are used for analysing and representing learning context and learning domains. As you can see out of the following statements and representations:
An example of learner model designed with a method for database modelling. (Koper, 2001, p.11) The learner model implemented in a model for a unit of study (Hermans, 2003) The automation of the learning process of a learner is presented in a workflow diagram for the learning procedure of a learner. Learner receives only learning material conditional if they fit in a pre-given learner model and if they have completed pregiven assessments successfully. (Shi, 2002, p.242) The aim of the complete automation of courses and learning processes with learning objects is illusionary, because not all dynamic aspects of human acting-domains, especially that of human learning can be represented in a structure of learning objects. In addition it cannot be expected that all learners will assign to each object a uniform and from the developer presumed meaning. Wiley's warning (he indicates the colonization of E-learning through the concept "learning object" even as imperialism) should be taken seriously, because with learning objects the character of learning, its function of "self-change through situated meaning construction" is violated. The distance between teacher and student is increased, because the student's design of his own learning process is suppressed. (Jonassen, 1994) To employ technology as a tool to support learning processes, challenges students to perform their own subjective constructions of knowledge and acting. Therefore it is essential to return the responsibility for the design of their personal learning and working processes to the students. Through the gender analysis of object orientation in Informatics (Crutzen 2000a (Crutzen , 2000b it is known that the diversity of and in learning objects only grows, if the answer to: "When, how, and by whom might learning objects be changed?" is given situated and not predetermined. If offered learning objects in their software form should keep changeable, three critical aspects with some options have to be considered:
• Instantiation of learning objects Learning objects have variable parts, in their passive content and in their active methods By the instantiation of the learning object these parts have to be resolved. Automatic instantiation of learning objects, e.g. based on a passive student profile should be avoided as much as possible. Instantiation should take place through interaction between teacher and student. Technology only should be supporting to keep the necessary parameter values consistent.
• Inheritance in learning objects Inheritance in software and learning objects is an operation to write over internal parts (content and methods) automatically and pre-planned. The "encapsulation" of learning objects has therefore to be unsealed. In software technology "re-use" is implemented preferably using inheritance. But inheritance has the disadvantage of introducing pointless pragmatical constraints between learning objects, when linking them syntactically into a hierarchical structure of meta-classes and sub-classes. For a learning object's user this rapidly becomes obscure, when unexpectedly being confronted with attributes and methods of unknown (inherited) learning objects, which where not requested. In this complexity caused by inheritance users have few options for changing anything.
• Aggregation of learning objects Aggregation is the "sticking together" of learning objects to build new learning objects. This operation should be possible for teachers and students before and during the learning process. It depends on the type of interoperability of learning objects, how easily they can be aggregated. In addition, aggregation includes the task of designing the needed interactions between the joined learning objects. Also a contextual frame for these interactions of the aggregated learning object has to be instantiated. For students and teachers the availability of aggregation can deal in many situations with the problem of learning object's granularity. If a learning object's metadata is documenting, which other learning objects have been aggregated and for which other aggregations this object has been used, then more new aggregations by other actors stay changeable and usable. If ready-made learning objects contain closed determined acting, coupling could result in insoluble acting conflicts. It will depend on the learners and their learning situation, whether they can cope with this complexity of coupling. Although such interruptions in a learning process are not always disadvantageous -acting conflicts arising after an aggregation might be beneficial for the learning process itself. In a critical transformative learning room doubt and doubting is needed to induce changes in the learners' routines. During student's aggregation operations, teachers should be able to assist in the operation and in the selection of learning objects Tom Boyle has given some useful design principles for making aggregation and reusability possible. E-learning material resources should act as small independent reusable objects. The users (learners and teachers) of aggregated (compound) learning objects should also have the possibility to decouple learning objects. (Boyle, 2003) Martin Weller et al. plead for a free availability of learning objects on the same basis as the Open Source movement. (Weller, 2003) It could create a very high motivation of both students and teachers for design and distributions of learning objects. As the Open Source movement has demonstrated this could lead to highly reliable usable learning objects. Aggregation offers the possibility of including the situated human acting into the interaction of the learning objects. Thus a diversity of acting might grow during the learning experience. "Coupling" operations, student oriented "design patterns", and "pattern languages" seem to be future tools for learners to perform successful aggregation operations.
Brenda Laurel views software as a theatre script where the roles are played by the software objects (Laurel, 1993, p.17, p.20-21, p.44-45) . Under this metaphor learning objects are a set of script elements for a learning play. In a thus partly ready-made theatre play (learning play) a human actor may perform four possible positions (roles): actor, spectator, director, and author. Brenda Laurel regards the software user's position as that of an actor in a play. Thereby she grants users a higher acting potential than simply the role of a passive spectator. But even in the actor's position human actors lack of room for negotiation, they have to act determined. Actors in a completely automated learning play can only behave within the interaction script of the learner type instance that is assigned to them. Only if the positions of director and author are opened to teachers and learners, can a critical transformative room emerge, where the learning play can be performed using the acting potential of the readymade learning objects. Ready-made learning objects should have the openness to grant the director position to teachers and students before and during the learning play. It follows that the autonomous performance of aggregating operations could be ingredient of the learning experience itself.
Conclusions
E-learning so far failed to be the all-inclusive medium for learning. One reason is that learners still are socialized in to perform successful learning in face to face learning environments. Also current E-learning products support much to rigid pre-planned learning processes, because it is not possible to represent and to offer all kind of learning activities in E-learning. So teachers as students prefer hybrid learning styles ("Blended Learning") to construct reliance based on own acting. However the choice for "Blended Learning" often is justified improperly, reconstructing the duality between the cognitive and the behavioural components of human learning. Meaningful interaction processes, especially learning processes, are created by the interaction of participants and their experience with the ready-made objects in the process environment. The claim, communicative competencies could not be developed in E-learning environments follows from the conception that "the technological" principally is opposed to "the human" and "the social". According to Heidegger, the essence of the E-learning environment as technology is that it "unconceals" how much and what kind of social human acting is effective and efficient for learning processes. It makes, what became obvious in human interaction and learning, visible and perceptible again.
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One of the decisive trials for a constructivist and participative view of tuition and work in the discipline Informatics is of the design of the electronic learning and working environments itself. This depends on the future design of these environments, whether participative and cooperative learning and working for large numbers of people might be realized. The necessary condition is to research, design, and support cooperative and participative acting in the Informatics discipline, interdisciplinary 11 , theoretically and practically. The product orientedness should be opposed to the reflecting on the development process, in order to see it as a social process, between people whose subjectivity and diversity should be concealed. "Use" and "design" should not be learned as opposite and separate, but integrated in cooperative and participative acting scenarios. Teachers and learners should be able to permanently renew their view on Informatics and to experience that developing Informatics products, as actable and negotiable for future users, is always situated. Exclusive individual learning processes, valued as most efficient by students, should be opposed to a team-oriented didactics, to develop social competencies. The advantage of compensating the pure syntactic and theoretical approach and methods with the semantics and pragmatics of these methods could be learned through the practical development and changing of their own E-learning environments to practice participative and cooperative acting in a real-life domain. Openness in dealing with knowledge and ready-made acting can only grow, if learners are allowed to develop a problem orientedness in which the search for solutions in the supported 10 According to Heidegger this is exactly what technology can bring about: "It unconceals, what does not bring forth itself (...) The crucial point (...) lies not at all in producing and handling, not in using the means, but in the referred unconcealment." (Heidegger, 1962, p.12-13) 11 An example of an interdisciplinary course, an interaction between genderstudies, social studies and object oriented software modeling was given 1998 during the Informatica Feminale in Bremen. The schedule can be found at: "www.informaticafeminale.de/Sommerstudium/Sommer98/Skripte/Crutzen_Vosseberg/Zeitplan.html" content and the development of a web of relevant contexts is of more importance than giving an ultimate answer and solution. 12 So what we learn from the gender analysis of E-learning in the domain Informatics, is:
• E-learning may with caution be enjoyed, if the learning is technologically supported, but not automated.
• Learning is the process of those who learn, not a procedure of those who teach or design.
• Learning is a process enabling those challenging questions, for which no ready-made answers exist.
